To the Right Honourable Anthony Greenwood, M.P., 
The Minister of Housing and Local Government. 

And the Right Honourable William Ross, M.P., 

The Secretary of State for Scotland. 



Gentlemen, 

1. We were appointed by your predecessors in July 1964 with the following 
terms of reference: 

“To consider present methods of disposal of solid and semi-solid toxic wastes 
from the chemical and allied industries, to examine suggestions for improve- 
ment, and to advise what, if any, changes are desirable in current practice, 
in the facilities available for disposal and in control arrangements, in order 
to ensure that such wastes are disposed of safely and without risk of polluting 
water supplies and rivers”. 

We now have the honour to present our Report. 
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Chapter I — Introduction 



2. We have met on 20 occasions and paid a visit of investigation to a large site 
in Essex where vast quantities of a wide variety of wastes have been and are being 
tipped. We accepted our terms of reference, though some of us felt that it might 
have been better to have substituted “manufacturers and users of chemicals” 
for “chemical and allied industries”. The matter was not pursued, however, 
because it was thought impossible to delineate our field of enquiry precisely in 
a few words, however well chosen, and that our time would be wasted it we tried 
to do so. 

3. One of our difficulties has been that there is no satisfactory definition of the 
word “toxic”. We suppose that almost everything is toxic provided the con- 
centrations and quantities are sufficiently great. But we also suppose that every- 
thing becomes non-toxic if the concentrations and quantities become sufficiently 
small. A few grains of unwanted arsenic would be toxic waste. But must a few 
tons of waste containing a few grains of arsenic also be classed as toxic waste ? 
There was, surprisingly, a similar difficulty about the expression “solid and 
semi-solid”. Dried sludge would plainly be a solid; but a liquid sludge disposed 
of where it would drain presents similar, maybe greater, risks, and it would have 
been foolish to have dealt with the one and not with the other. 

4. These questions have not worried us unduly. We all have some technical 
knowledge and were never at issue with one another as to our field of investiga- 
tion. Nevertheless, to clarify matters for other people, an explanatory note 
accompanied all invitations to submit evidence for our consideration. 

The explanation stated in general terms that : 

1. we would not consider radioactive wastes as such since they are provided 
for under special legislation; 

2. we would not consider power station ash or similar waste products ; 

3. we would not deal with domestic refuse as such, since the risks to water 
supply by tipped refuse had been the subject of a report published in 1961 ; 

4. we should deal with the possibility of disposing of toxic wastes with 
domestic refuse or on the site of domestic refuse tips ; 

5. we would not deal in detail with natural organic wastes the possible effect 
of which on water is of the same general nature as that of domestic refuse; 

6. we should not deal with the disposal of spoil from general mining opera- 
tions except possibly in special cases ; 

7. we should deal with sludges produced in the pre-treatment of effluents 
before discharge to sewers; 

8. we should deal with oily wastes. 
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5. After we had been gathering evidence for some time it became plain that we 
would have to deal specifically with a matter which was quite outside any literal 
interpretation of our terms of reference, namely the question of liquid toxic 
wastes when they are disposed of in ways similar to those usually employed for 
solid waste, particularly by tipping. Disposal of liquid wastes is for the most part 
to sewers or streams (including estuaries), and this is adequately covered by 
public health and pollution prevention acts. But we found that considerable 
quantities of toxic liquids were being tipped with solid wastes. Such a method 
of disposal is not regulated by any specific legislation, but it could present a 
much greater threat to water supplies than tipped solid toxic waste. It appeared 
clear to us that we would be expected to deal with this matter and we did not 
think it necessary to ask you for wider terms of reference. 

6. The pollution prevention acts speaks of “poisonous, noxious and polluting 
matter” ; the adjective in our terms of reference is “toxic”. We have not tried 
to distinguish precisely between these words, though we take it that “poisonous” 
and “toxic” are almost synonymous in their common or everyday use. Nor have 
we been concerned to prove that all the wastes we deal with are in fact “toxic” 
and, if so, to what. We have in fact been as much concerned about “polluting” 
(which also occurs in our terms of reference), but have deliberately avoided 
using the term “polluting wastes” since that would include house refuse, the 
disposal of which is at present being considered by another of your committees. 
Although we shall have occasion to mention house refuse and the possibilities 
of its polluting water supplies, we hope it will be plain that we have no desire 
to usurp the duties of that other committee. Indeed, we shall frequently use the 
expression “toxic waste” for no better reason than to indicate that it is polluting 
but not house refuse nor other waste of a similar general character. 

7. When we were appointed the disposal of toxic solid wastes was to all intents 
and purposes a new subject for study. Many investigations have been made and 
papers (even books) written over several decades on the treatment and disposal 
of liquid industrial wastes, usually to sewer or stream. The matter of toxic 
gaseous wastes has also been the subject of study for more than a century because 
of the obvious importance of air pollution. There is no lack of people with expert 
scientific knowledge and practical experience of both these subjects. There have 
also been studies of the disposal of solid domestic waste and others of a similar 
character. But there was no body of knowledge on the subject of toxic solid 
waste or semi-solid waste disposal ; no scientific and systematic studies of it had 
been made; few if any people were able to give authoritative advice on all 
aspects of the problem. There was, however, we believe, a general feeling among 
those concerned with the subject that, although it had given rise to little real 
trouble hitherto, widespread potential danger could exist and would increase, 
and that it was high time the subject was carefully examined so that the practice 
adopted could be soundly based to the satisfaction of all interests. The feeling 
spread to the general public at the time of the incident involving fluoroacet- 
amide, which will be referred to later in the cases quoted in para. 53 as Case 15, 
and which was the immediate cause of our being called together. 

8. Thus, none of us could claim to be expert on the whole subject, nor did we 
know where to find such a person. All of us, however, had knowledge of one or 
other aspect of the subject ; all were interested in it, but from widely different 
angles. We considered, therefore, that our first task was one of mutual education. 
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Accordingly, our first few meetings were spent exchanging our own experience, 
explaining and discussing each other’s points of view, and studying papers we 
ourselves had supplied. This we felt to be very profitable, and it gave us the 
general feel of the problem. Not until then did we think we could properly assess 
evidence from organisations with special interests in the problem. 

9. We then invited such evidence, both through the press and specifically from 
associations and fir ms which we believed should have information to give and 
opinions to express. We had a good response, and the Appendix lists the organisa- 
tions who submitted written evidence. Some of them we invited to give oral 
evidence, and those who did so are also indicated in the Appendix. 

10. We do not attempt in this report to summarise the evidence we have 
received, though we would assure you we have taken full account of it. We 
thought it would be more helpful if our account were divided according to sub- 
ject matter, bringing in evidence we believe to be reliable, wherever it came from, 
at points appropriate to that plan. We shall not usually acknowledge the source 
of the evidence we present ; sometimes the same facts and opinions were expressed 
by several people and organisations, and names would be invidious. The con- 
clusions reached, however, are our own, based as far as possible on knowledge 
and not put forward because other people also hold them, as no doubt some do. 

11. The evidence we have received indicates that the technical position in 
Scotland is substantially similar to that in England and Wales, and we have not 
had to consider it separately. The legislative provisions and procedures 
however are not always identical and we shall summarise the relevant Scottish 
statutes later in this report. Generally, however, we do not draw attention to 
differences unless they are relevant to our conclusions. 

12. We are a technical committee, and trust we shall not invade the realms of 
law, policy and administration more than technical men should. But, having 
considered primarily technical matters — present practice, possible develop- 
ments, difficulties, dangers and technical methods of ensuring safety — we shall 
have to consider desirable general policy, the organisation necessary for its 
implementation, and whether the powers and controls which this may entail 
need to be authorised by law. 
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Chapter II — General Outline of the Problem 



13. It is characteristic of all life that it takes in suitable raw materials, e.g. food 
and air, and converts them into products of value to itself or its species, e.g. 
heat, energy, body material, progeny. In doing so it inevitably produces waste 
material, e.g. carbon dioxide, faecal matter, which it must get rid of or perish. In 
the special case of modern human life the “intake” is of much wider character, 
and includes also fuel, clothes and the general appurtenances of civilisation. Our 
waste is correspondingly large and varied, and includes air pollutants, water 
pollutants, and the contents of dustbins. So far, a higher standard of living has 
always been accompanied by a larger volume of more complicated waste, and 
there is no sign that this will not be true in the future. This waste must be dis- 
posed of. 

14. Industry is no exception to this rule. It uses raw materials, processes them 
to yield useful products, and is left with waste which may exceed 50% of the 
raw materials used. This is quite inevitable, and as industry increases in extent 
and diversity so will the waste increase in amount and complexity. It is a liability 
and must be disposed of. 

15. For a particular man, his waste is disposed of satisfactorily if it is put some- 
where where it will not affect him. So for a single firm. Even societies of men, 
so long as they remained agricultural, disposed of their waste to the land over 
centuries, if not millennia, with both satisfaction and profit. But bitter experience 
showed that for urban societies, and more recently for rural societies, it is far 
from easy to dispose of wastes so that they will not affect anyone else. Over the 
years, therefore, sewerage systems and treatment works have been constructed 
to deal with liquid wastes, refuse collection and disposal processes have been 
organised to deal with solid wastes, and more recently the Clean Air Acts (1956 
and 1968) have brought domestic smoke under control. 

16. Similarly, within a society it is not tolerable for a single firm to dispose of 
its wastes merely so that it will not affect its own activities ; it must not adversely 
affect society either. Thus, the Alkali Act of 1906 and Order of 1966 enable 
industry to dispose of its gaseous wastes provided certain strict precautions are 
taken. For industry’s liquid wastes the Public Health Acts, Pollution Prevention 
Acts and the Water Resources Act apply and make their requirements on indus- 
try while giving them certain rights. But for industry’s solid wastes (and some 
liquid wastes see Chap. XX) no such complete body of legislation exists, and 
neither the duties nor rights of industry are fully defined. 
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17. It could be that this is no grave disadvantage for the greater part of industrial 
solid waste which is relatively inert. It is probable that the Planning Acts are 
sufficient to deal adequately with that, but that is not our concern. We have to 
deal with by far the smaller proportion of solid waste which is actively toxic, 
sometimes very toxic indeed, and for which we believe the Planning Acts are 
insufficient. 

18. It is obviously in a manufacturer’s interest to dispose of his wastes as 
economically as he can. It is also in the national interest that effort should not 
be unnecessarily or unprofitably diverted to waste disposal investigation or 
practice. Nevertheless, the national interest does not necessarily coincide with 
that of the manufacturer. It could well be in the national interest for the manu- 
facturer to incur extra costs in treatment and disposal for which he gets no 
tangible return. He would much prefer to adopt the cheapest method of disposal 
which, for solid wastes, is usually tipping on land as near his factory as con- 
veniently possible. 

19. There are several dangers of indiscriminate and uncontrolled tipping of toxic 
waste which we must discuss, but at present it will suffice to mention the most 
insidious, the most difficult to assess and deal with, the one mentioned specifi- 
cally in our terms of reference — the pollution of water supplies, particularly of 
underground water. 

20. In this country we make vast use of underground water, particularly for 
public supply, and almost all of it percolates from the surface. It follows that in 
large areas of the country there is no absolute barrier between the land surface 
and the water lying beneath; this applies to such geological formations as chalk, 
limestone, sandstone and gravel. But the water near the surface is always 
impure — being contaminated with manure, fertiliser, decaying organic matter, 
etc. — while that drawn from underground is usually pure — in the sense of being 
wholesome, free from harmful and undesirable bacteria and organic matter, and 
fit to drink. There must therefore be natural barriers against pollution between 
the surface and the water table. 

21. These may be broadly divided into three; a biological barrier, a physical 
barrier and a chemical barrier. The biological barrier is near the surface, where 
a large amount of biological breakdown of organic matter takes place. The 
physical barrier is the filtration which takes place while the water is percolating 
downwards to the water table and then being carried slowly along due to the 
hydraulic gradient. This is usually very efficient in removing bacteria and sus- 
pended matter of all types. The chemical barrier is base-exchange capacity 
which can hold back certain ions in water and allow others to go forward in- 
stead. It is not known how important this last barrier is. 

22. Now it is clear that toxic matter tipped on permeable land may pass all these 
barriers. It may not be amenable to biological attack— indeed, below a tip of 
chemical waste the biological barrier may be destroyed altogether; if the toxic 
matter is in solution, filtration will not remove it ; and unless it is a cation, base- 
exchange material will have no effect on it. There would then be apparently 
nothing to prevent such toxic matter reaching the underground water and, indeed, 
it would seem that it must reach it; but few water undertakings are equipped 
to analyse their sources for all possible poisons, none at present do it on a 
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routine basis, and certainly none is equipped to treat the water for the removal 
of poisons even supposing this were practicable. The attitude of water under- 
takings is therefore quite obvious and logical — toxic material ought not to be 
tipped on ground permeable down to the aquifer. 

23. It may be dangerous to tip on impermeable land also, because from here the 
rain will wash it not to the underground water but into the surface water, and the 
river. As far as we have been able to discover, there have been far more cases of 
river pollution by toxic wastes than of underground pollution. 

24. So what can be done with toxic wastes ? Dumped at sea? Possibly; there is a 
place for that method of disposal, but it is expensive and unsuitable for some 
wastes; should we get value for money if we adopted the method more widely? 
Incineration? Possibly; again expensive; and not all toxic wastes will burn; 
some would cause gross air pollution; in some cases special incinerators would 
need to be constructed. Permanent safe storage ? Possibly in a few cases ; again 
expensive, and there would be a continual risk of an accident. 

25. We must discuss all these matters in the light of the facts of the present 
situation, which are not what one might expect having read the few preceding 
paragraphs. Over the years vast quantities of industrial solid waste, much of it 
inert it is true, but some of it toxic and much more of it polluting, and the great 
majority of domestic and agricultural solid waste — all of it potentially polluting 
— has in fact been tipped, some on permeable and some on impermeable land. 
Yet the number of cases of significant river pollution from this cause has been 
surprisingly small and the number of cases of underground water being so 
impaired in quality as to be unfit to drink has been very small indeed, and has 
been largely confined to shallow wells. 

26. These facts, discussed in more detail later, are mentioned now to show why it 
is that, since there is at least a theoretical danger to water attached to tipping 
toxic or polluting wastes on both permeable and impermeable ground, we do not 
immediately conclude that tipping should be discontinued. Experience suggests 
that this is quite unnecessary, and it would involve expenditure of a large amount 
of money since tipping is usually the cheapest method of disposal. Also, such a 
policy would be quite impracticable to operate and equally impracticable to 
enforce. It would be impracticable to operate (at least in the foreseeable future) 
because other methods of disposal for all wastes which could be toxic or pollut- 
ing just could not be provided on the scale required. It would be impracticable 
to enforce because it could never be made too difficult for an unscrupulous 
person to tip a lorry load or a tanker load of toxic waste into a ditch or quarry 
without detection, and this could be very dangerous. 

27. On the other hand, toxic wastes are increasing both in quantity and in com- 
plexity. This is an inevitable consequence of a rising standard of living. And in 
our view nothing is more certain than that, sooner or later, if indiscriminate 
tipping is permitted incidents of river pollution and sources of water becoming 
unfit to use will occur with increasing frequency until they are quite intolerable. 
And if control were left until then it might be decades before the trouble began 
to diminish, for it might prove virtually impossible to detect and intercept 
pollution already on its way from a tip to an underground source or water 
course. 
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28. In these circumstances neither impracticable idealism nor disastrous 
laissez-faire is the right policy to adopt. If either of them were right, we could 
say so immediately and end our report. But what is needed is a policy which, at 
the same time and to the greatest possible extent, combines practicability and 
safety. To determine what this should be has meant a long and searching investi- 
gation, and necessitated this lengthy report. 
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Chapter III — Types and Amount of Industrial Toxic 
Solid Wastes 



29. We have referred to the impossibility of defining a toxic waste precisely. It 
is equally impossible in many cases to say quantitatively what the composition 
of any particular waste is. The manufacturer usually knows well enough the 
composition and properties of what he makes to sell; he has to in order to be 
able to sell it. But he has no similar incentive to find out the exact composition 
of the waste material produced in the manufacturing process. He will only do 
that (a) if he thinks it possible that the waste could be used profitably, either as 
it is or by further processing, (b) if he finds it to be necessary in order to dispose 
of it, or (c) sometimes purely as a research project. 

30. Further, the composition of waste from a process may often vary more than 
that of the saleable product. That of the product may be fixed by specification, 
or maintained within certain limits by other requirements. But the raw materials 
used may vary in composition, and this variation must therefore be reflected in 
the waste rather than the saleable product. A waste might therefore contain or 
not contain, say, fluoride or arsenic depending largely not on the process in which 
it is produced, but on the impurities which might happen to be in the raw 
materials used. 

31. Again, if a manufacturer had 1,000 tons of waste which was quite innocuous 
except that it contained 1 ton or 0T % in all of, say, phenol, evenly dispersed in 
it, it might not occur to him that the phenol could do harm if the waste were 
tipped ; but rainfall percolating through it could quickly wash out the phenol and 
it could be a threat to the quality of the water below. On the other hand, if he 
had 1 ton of phenol as waste he would certainly regard it as highly toxic, though 
if it were tipped concentrated in the middle of 1,000 tons of quite innocuous 
waste only a minute fraction of the percolate from the whole would come into 
contact with the phenol, and the total amount carried underground in unit time 
would be much smaller than in the first case. Underground water would be 
subject to less of a threat though it would be exposed to it for a longer time. 

32. In these circumstances it is not surprising that when we asked for informa- 
tion about the type and quantities of toxic wastes we caused a good deal of head 
scratching. And we do not find it easy to present the information in a way we are 
certain will not mislead. We think it will be best to give first a list illustrating 
the ways in which the types of toxic waste have been described in the many 
communications which have been made to us, and secondly to record the return 
made by industry of wastes of several defined classes. 
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The following “toxic” wastes are among those which have been described to 
us: 

Waste “chemical” slurry 
Tarry liquids 
Waste paint 
Solid tarry matter 
Oil-impregnated rubbish 
Arsenic waste 
Wastes containing cyanide 
Beryllium wastes 
Waste oil 

Residues from pesticide formulations 

Photographic waste 

Carbides 

Sludges containing copper, zinc, cadmium, nickel, etc., compounds 

Aromatic hydrocarbons 

Noxious organic solvents 

White spirit 

Lacquer 

Lubricants 

Chrome acid 

Complex cyanides 

Water-kerosene mixtures 

Trichloroethylene 

Oily slops from petroleum industry 

Highly acid organic residues 

Sludge from tar distillation 

Phenol-formaldehyde sludge 

Nicotine waste 

Kier liquor 

Spent sheep dip 

Sulphides 

Mercaptans 

Acid tars 

Alkaloid wastes 

Arsenious sulphide 

Fluorides 

Plating sludges 

Pickling sludges 

Spent acids 

Sludge from leaded petrol 
Waste alcohols 
Beta-naphthylamine sulphate 
Diaminodiphenylmethane 
Propyl iso-cyanate 
Sodium acetylide 
Chlorphenols 
Chlorcresols 

33. Also, as an illustration of what does happen, though not frequently, it may 
be mentioned that a few years ago a large organisation found itself with several 
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tons of surplus drugs to dispose of. Included in a list of no less than 230 pre- 
parations were strychnine, digitalin, mercurial and arsenical preparations, pro- 
caine and adrenalin. Similarly, it is by no means uncommon for a firm to have to 
dispose of a batch of highly toxic material simply because it fails to meet the 
required specification and is therefore unsaleable. 

34. In 1966 at our request the Confederation of British Industry sent a ques- 
tionnaire through member Trade Associations to individual firms asking for 
information about wastes generally and toxic wastes in particular. Answers were 
only requested, however, from firms which were thought to produce some toxic 
wastes, and therefore the figures given for other wastes do not represent the 
total by any means. Nevertheless, the information given about costs, methods of 
disposal, etc., is probably fairly representative, and we shall quote where neces- 
sary from the overall figures which accompanied the evidence of CBI. The de- 
tailed returns, of course, were confidential to the CBI. 

35. The questionnaire requested that the solid and semi-solid waste produced 
by firms should be classified into five categories. In Table I these are given 
exactly as in the questionnaire, and it will be seen that they are qualitative 
descriptions. It should also be mentioned (a) that it was left to the firms to do 
the classification with only minor assistance from “explanatory notes” supplied 
with the questionnaire, (b) that the description “Indisputably toxic wastes” is 
calculated to exclude from this class everything about which there could be 
doubt as to whether it deserved the adjective “toxic” or not, and (c) that the 
instruction was to include a waste in one category only. Thus, if a waste was 
clearly a flammable process waste it would be placed in that category and not in 
the toxic waste category, though it might in fact be toxic as well. It seems likely, 
therefore, that the figures for toxic waste are on the low side. 

36. Bearing in mind all these shortcomings, however, the table is presented as 
being as good an estimate of quantities as we could possibly expect to get and a 
most valuable source of information as to the method of disposal of industrial 
wastes of different types. A few comments will highlight the most interesting 
facts brought out. 

37. Firstly, quite apart from uncertainties caused by difficulties of classification, 
it is plain that quantitative interpretation is made more difficult by the fact that 
of the grand total weight half is slurry including its water content. Thus, if the 
indisputably toxic waste is considered as a proportion of the grand total it is less 
than 2 %, but if it is considered as a proportion excluding slurry it is nearly 4 %. 
If the acid and caustic and the flammable wastes are also classed as toxic (as they 
could easily be) then the proportion excluding slurry is 14%. Perhaps the most 
that can be said with certainty is that the annual production of toxic solid and 
semi-solid or oily wastes in Britain is some hundreds of thousands of tons. This 
gives a measure of the size of the problem, a factor which was unknown at the 
time we began our work. This is an order of magnitude or so smaller than the 
total weight of solid waste produced by the industries surveyed, and much 
smaller still as a proportion of the total production of industrial refuse. It is 
only necessary to bring to mind the production of ash by the electricity industry 
and the spoil produced by the various mining industries to realise that this is 
true. The annual figure for the production of house refuse, for comparison, may 
be taken as 14 million tons, though this includes some “commercial” refuse. 
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NOTES: * includes weight of water 

t includes 830,120 tons of aqueous slurry 
t includes 160,000 tons of slurry 



38. It should be mentioned here that the figures in Table I include the water 
content of slurries (as noted), and no doubt of some liquid (oily or aqueous) 
wastes, flammable wastes and acid or caustic wastes; they do not, however, 
include the generality of those aqueous wastes which are now disposed of by 
tipping. We shall devote a special chapter to them. 



tw — B 
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Chapter IV — Present Methods of Toxic Solid Waste 
Disposal 



39. Unless otherwise prevented, all gaseous wastes enter the atmosphere as soon 
as they are produced and are then dispersed completely. Similarly all liquid 
wastes, unless otherwise prevented, end up in the sea, though they take longer — 
in some cases very much longer — to reach their final destination, and in a few 
cases they may never reach it. By contrast solid wastes, unless otherwise provided 
for, would stay where they are produced. This is usually intolerable, and they 
must be shifted to places where they are not in the way. In practice, and for 
industrial solid waste, this has meant transporting to the nearest land available 
and thought by the firm to be suitable for the purpose and tipping the wastes on 
the surface. There, apart from any decomposition and leaching that occurs, they 
remain indefinitely, though they may become covered with vegetation and in 
some cases may eventually blend with the landscape. 

40. It is not surprising, therefore, to find from Table I that tipping is the pre- 
dominant method of disposal of solid refuse from industry producing toxic 
wastes. To bring this point out from the table it is necessary again to neglect the 
slurry pumped to settlement lagoons (but not the acid and caustic slurry), 
though this is in effect tipping on land, and the slurry disposed of to sea and to 
mineshafts. It is also thought fair to assume that the unspecified contractor 
methods are also surface tipping. On this basis about 88% of all the refuse 
covered by the table is disposed of on to permanent tips. The figure for the 
indisputable toxic wastes is 96 %, for the acid or caustic wastes 72 %, and for the 
flammable waste 82%. Whether the differences between these figures are 
significant or not is not known, but at least it seems justifiable to conclude that 
toxic wastes, particularly “indisputably toxic wastes” are disposed of by surface 
tipping to just as great an extent, proportionately, as other less objectionable 
waste. 

41 . It is interesting to compare the proportion of each type of waste disposed of 
to tips of local authority, other tips and “contractors tips”, again on the assump- 
tion that contractors methods are in fact tips. Table II gives percentages of 
the total tipped material in each case. 

42. It is plain that local authority tips play but a minor part in the final disposal 
of the chemical industry’s waste, and the more objectionable the waste the 
smaller the part they play. This is certainly a prudent policy on the part of local 
authorities, but if it should be that local authority tips have been more carefully 
chosen from the safety angle than industrial tips it is not a policy calculated 
overall to give the safest disposal. We have, however, no evidence on this point. 
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Table II 



Class of Waste 


Per cent tipped to 


Local 

Authority tip 


Other tip 


Contractors 


Factory rubbish .... 


11-5 


63-8 


24-7 


Inert process wastes 


104 


69-1 


19-9 


Flammable wastes 


5-3 


49-2 


454 


Acid and caustic wastes 


5-6 


79-1 


15-3 


Indisputably toxic wastes 


0-8 


77-3 


21-9 



43. On the whole, industry makes more use of contractors than of local authori- 
ties but, with one exception, makes its own arrangements not involving con- 
tractors for the disposal of 60-80 % of all the solid wastes it produces. Contrac- 
tors are used for 15-25% of each class, with no significant variation with 
character, though with the same exception. This is that contractors undertake 
to dispose of nearly 50% of the flammable waste. The significance of this is 
debatable. 

44. It will be seen from Table I that little use is made of incineration, except for 
general rubbish, of which less than 10% is burned (largely, it is thought, to 
reduce its bulk), and for flammable process wastes, of which 15% is burned. 
Although this figure is greater than the corresponding one for all other classes 
of waste, it still seems very small in view of the fact that the class to which it 
relates is by definition flammable. One would think that burning would be the 
safest method of disposal of such wastes, though in some cases air pollution might 
be a problem and in a few it might be difficult to dispose of the residue. 

45. Only about 0-5% of the indisputably toxic waste is incinerated. This again 
is a surprisingly low proportion. By no means all of it is combustible, of course, 
and not all is detoxified by being brought to a high temperature, but one would 
have thought that incineration would present a complete and final method of 
disposal in a considerable number of cases. 

46. Little need be said about other named methods of disposal. Very little of the 
waste under consideration is disposed of to sea and, if we again ignore aqueous 
slurry, it is mainly the very highly toxic waste; in these cases it appears that the 
need for vast dilution of the waste to render it non-toxic is appreciated; even so, 
sea disposal only accounts for 3 % of the total of such waste possibly owing to the 
cost. Mineshafts are very little used, and mainly for slurry. It is understandable 
that they should be used for semi-solids rather than solids, because it is a better 
use of disposal space to fill up the adits and galleries which the tipping of solid 
wastes down the shaft would block up. 

47. We shall be discussing the relative merits and optimum uses of the various 
methods of disposal later. It might be pointed out here, however, that there is 
not a great deal of evidence in Table I that the more dangerous wastes are more 
likely to be disposed of in the safer ways — taking incineration and barging to sea 
as being intrinsically safer than tipping. We hesitate to draw any conclusion from 
this, however, because we cannot eliminate other variables. It is more than 
likely that some relatively inert wastes are disposed of in unnecessarily safe ways 
because these happen to be the most convenient; it may also be that some more 
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dangerous wastes are disposed of in ways not to be commended because safer 
ways are not available within reasonable distances and at reasonable cost. 

48. On the question of costs, CBI derived some data from statistical examination 
of replies to their questionnaire, and submitted the overall results to us with a 
great deal of reserve and many reasons why they might be inaccurate and prob- 
ably misleading. We accept that they had every reason for substantial reserva- 
tions, and we do not think it would be useful to reproduce the figures here. But 
some indication of the amount of money involved is always a help in assessing 
a problem, and we hope the following reasoning is not too far from the truth. 

49. It was noted that on the average somewhere near 10% of firms who had to 
dispose of solid waste did so at a cost exceeding £5 per ton. The total of toxic 
waste, including acid and alkali wastes and flammable wastes, was also about 
10 % of the whole (excluding the slurry, or most of it). There is no evidence, as 
far as we know, which could possibly identify this 10% of toxic waste with the 
10 % which cost more than £5 per ton to dispose of but, in spite of what has been 
said above, it is likely that a dangerous waste would, on average, cost more to 
dispose of safely than one which is not dangerous. Equating the two 10 per cents, 
then, and taking the solid toxic waste at between 300,000 tons and 600,000 tons 
per annum, gives us a total cost of greater than £1 \ to £3m per annum — say 
between £2 and £4 million. Let it be emphasised that this is thought only to give 
the order of the true cost, i.e. it probably lies between £1 and £10 million per 
annum. 
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Chapter V — Instances of Water Pollution from Tipped 
Toxic Wastes 



50. We have already drawn attention to this country’s dependence for public 
supplies upon water from underground. Generally, this is reliable in quantity 
and excellent in quality. It is commonly quite free from coliform organisms 
(indicators of possible pollution with harmful bacteria) and is clear, cool and 
free from taint. Although perfectly safe for drinking it is nowadays the custom 
to chlorinate it “just in case”. Sometimes, however, the water at source does 
contain some coliform organisms, either occasionally or regularly, and chlorina- 
tion is not only desirable but quite necessary. It is also necessary that it should 
be proved effective and should not fail. This means much more elaborate 
apparatus and control but, even so, such waters are not subjected to any treat- 
ment which would remove “toxic” compounds from them, nor could such 
treatment plant be provided quickly if it were needed. Treatment facilities in- 
volving precipitation and filtration are quite the exception for underground 
waters. Accordingly, it is vitally important that they should not become con- 
taminated. 

51. No one will deny the importance of keeping rivers unpolluted either, 
particularly those used for public water supplies, but the degree of importance 
is a good deal smaller for a number of reasons. First, the point of abstraction 
may be so far downstream of the point of pollution that a good deal of self- 
purification may take place before the contaminated water is withdrawn for 
use. Secondly, a river generally drains water from a vastly greater area than any 
given well or borehole, so that the same amount of pollution is diluted a great 
deal more if it enters a stream than if it contaminates an underground supply. 
Thirdly, pollution of a river can in general be more quickly recognised and more 
easily traced and eliminated than pollution of a well or borehole. Fourthly, no 
river water is put into supply without “full” treatment, in which there is at least 
a chance that toxic materials will be removed by the treatment normally given 
or by the use of special reagents in special circumstances, but this should not be 
relied upon. 

52. Accordingly, we have enquired more carefully into cases of ground water 
pollution from toxic wastes than we have about river pollution. Moreover, it 
seems likely that river authorities, to whom we are indebted almost entirely for 
case-histories of river pollution, have ignored discharges or seepages which are 
trivial to them but which could have seriously polluted a supply drawn from 
underground. Even so, the most obvious conclusion from the list below is that 
cases of underground pollution are much rarer than those of river pollution. 

17 



Printed image digitised by the University of Southampton Library Digitisation Unit 



53. We made extensive enquiries from river authorities, water supply authorities 
and local authorities, both privately and officially, about cases where actual 
pollution of water has occurred from tipped toxic wastes and related products. 
We give below a selection from cases quoted to us which illustrate the sort of 
problem which keeps cropping up in this country 

Case 1. Pollution of a supply well with dissolved iron. This can hardly be called 
toxic pollution, but had toxic substances been dumped in the same way very 
dangerous contamination would certainly have occurred. It is therefore worth 
mentioning. Waste materials, including iron turnings, house refuse and partially 
burnt carbohydrate material, had been tipped into a wet gravel pit only 70 yards 
from a well station, and it was known that the two were in more or less direct 
communication with each other. The iron dissolved, presumably in acid gener- 
ated in the decomposition of the organic matter, and entered the water. 

Case 2. A 6-acre gravel pit had been partly filled with miscellaneous sludges and 
oily wastes. Some years later a borehole drilled nearby gave water with a 
Biochemical Oxygen Demand of 4,000 mg/1 (about 10 times as great as crude 
sewage). The borehole was drilled for testing purposes and not intended as a 
source of water. No natural stream or ground water which is used in the area 
has been affected at all, and there may be a clay seal preventing spread of 
pollution. 

Case 3. A tip filled with sewage sludge, refuse and chemical sludges gives a 
polluting drainage which will not respond normally to biological oxidation, 
presumably because of its content of “toxic” matter. 

Case 4. Shallow wells near an industrial tip yielded water which was undrink- 
able because of phenol contamination. 

Case 5. Liquid alkali waste tipped close to a stream polluted it. 

Case 6. A similar instance with acid wastes. 

Case 7. Tipped tar distillation sludge polluted a stream. 

Case 8 . Oily petroleum wastes tipped into a quarry escaped through fissures 
and polluted a stream. 

Case 9. Chemical wastes tipped down a mineshaft polluted a spring. 

Case 10. Waste from Leblanc process tipped 80 years ago still drains liquid 
containing sulphide. 

Case 11. Buried cyanide waste polluted a stream. 

Case 12. Dieldrin from a sheep dip disposed of by soakaway polluted a stream. 

Case 13. Tipping of chrome waste in a quarry polluted wells constituting a 
small private water supply. 

Case 14. Shortly before Christmas 1968 complaints began to be received of a 
chemical taste in a water supply in the north of England, and some days later 
a dump of a few tons of apparent waste material was found in a disused quarry 
adjacent to a road within the gathering ground of one of the reservoirs. The 
waste material was found to contain large quantities of phenol, a fact which was 
an adequate explanation of the taste of the water. In spite of the prompt removal 
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of the waste and some of the surrounding soil a concentration rising to 3mg/l 
occurred in the raw water, which continued to be tainted for some time. 

Case 15. During May and June 1963, several sheep and cattle and a foxhound 
died, and many cattle became seriously affected, on two farms close to a factory 
producing rodenticides and pesticides. The drainage from the factory led into 
a succession of ponds to which the animals had unrestricted access, and from 
which they are therefore likely to have drunk. Investigations showed that a field 
on the site was a dumping ground for large metal drums and canisters, many of 
which had rusted away, their contents seeping into the ground. Residues from 
the manufacture of fluoroacetamide were also dumped on the site, and per- 
colated into the drainage ditches leading to the farm ponds. Veterinary evidence 
indicated the assimilation of fluoroacetamide compatible with the animals having 
drunk contaminated water. Ditches and ponds were dredged and the sludge 
deposited on a site behind the factory. All sludges and contaminated soil were 
subsequently excavated, mixed with cement, put into steel drums capped with 
bitumen, and dumped at sea beyond the Continental Shelf. The presence of 
fluoroacetamide in the soil and associated water samples was prolonged, with 
very low but significant levels persisting, and delayed the resumption of normal 
farming for nearly two years. 

Case 16. In 1967, water for public supply abstracted from a river in the south 
of England was the occasion of much public complaint of objectionable tastes 
in wet weather. This was found to be due to phenolic contamination, insufficient 
to affect stream-life, the origin of which was the run-off from an industrial waste 
tip near a tributary some 9 miles upstream of the intake. A good deal of the 
tipped waste was removed and the contamination thus was reduced, but treat- 
ment of the water with chlorine dioxide, which removed the taint, was necessary 
for some time. 

Case 17. Late in 1969 a case occurred in North Wales of a large number of 
drums containing liquid and solid chemicals alleged to have been tipped without 
authorisation. It is understood that the contents were held to have presented a 
severe fire risk and might also have caused water pollution. At the time of writing 
the matter is sub judice. 

54. Many instances of pollution of groundwater supplies on the Continent and 
in the USA have been cited in the literature, but these have had particular 
reference to the discharge or spillages of liquid effluents or other liquid materials 
into the ground, watercourses, or bodies of water. Typical sources of pollution 
of groundwaters are: septic tanks, leaking sewers, flood waters and other poor 
quality surface waters, mine waters and solids stored or sludges spread on the 
surface. It appears that some chemicals can percolate through clayey sediments 
into underlying aquifers. References have been made to tips being a possible 
source of contamination of groundwater, emphasising that once established they 
cannot be removed, and suggesting that only two methods of groundwater 
protection exist: (a) diverting the groundwater to bypass the tip, and (b) the 
boring of wells between the tip and supply wells to draw off the contaminated 
water leached from the tip. Examples of sources of contamination include : phenol 
from waste discharged into a tip; the discharge of gas liquor on land; and 
pollution by flooding of refuse tips. So far as this country is concerned we believe 
the list in the previous paragraph to be reasonably representative, and it also 
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includes a substantial proportion of all cases notified to us — those omitted are 
largely duplicates of those included. We also believe that three generalisations 
which the list suggests are significant and therefore worth mentioning and 
discussing briefly. 

55. In the first place, so far as we know, there has been no significant pollution 
due to tipped “toxic” wastes of drinking water from underground sources 
supplied by water undertakings. In a few isolated instances small private sup- 
plies, usually shallow wells, have been affected and needed replacing. A number 
of cases of rivers being polluted have also occurred, but on the whole they have 
been surprisingly few and, though disturbing, have not been sufficient to interfere 
seriously with the use made of rivers, including, in some cases, water supply. 
The degree of pollution of rivers from tipped toxic waste (indeed, from tipped 
wastes generally) is extremely small compared with that caused by direct 
discharge of sewage and liquid industrial effluents. These are facts which must 
be noted and taken into account; but it must be remembered that it is possible 
that some pollution from tipped solid waste not amenable to biological puri- 
fication may already be in the ground making its slow but inevitable progress 
towards a water supply source which it will ultimately reach even if tipping were 
to stop forthwith, [but see paras. 144-148 and also para. 179.] There is therefore 
no room for complacency. 

56. Secondly, pollution of streams is more frequent than pollution of ground 
water pumped from aquifers. This may be because such contaminated water 
reaches the surface and possibly enters the stream while still relatively concen- 
trated, as explained above. It may also be due to the fact that tips are often 
situated relatively close to streams. Also, the distance a waste must travel through 
rock to reach a borehole would probably on average be much greater than the 
distance to a stream, and this will allow both time and opportunity for purifica- 
tion en route. Finally, the continued non-contamination of ground water may 
well be due to the vigilance of water authorities which, in their day-to-day 
activities, are on the lookout for possible sources of pollution and taking such 
action as they may to prevent it. 

57. Thirdly, pollution of small shallow underground sources occurs much more 
often than does that of large ones. Again, this may be due partly to the action 
of water undertakings protecting the larger ones— the smaller ones are often 
sources of private supplies. Also, the distance over which the pollution must 
travel to a deep source is often greater than to a shallow source, allowing more 
purification. But there is also the fact of much greater dilution where a large 
source is concerned. A given amount of pollution travelling underground will 
have only one-tenth the effect on a million gallon per day source which it would 
have on one yielding 100,000 gallons per day. We believe this to be an important 
point, and we shall return to it later. It is clearly an important factor in any 
attempt to quantify a risk in any given circumstances. 
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Chapter VI — Other Risks of Tipping 



58. Our terms of reference pick out water pollution as the main risk of disposal 
we have to consider. This is because of the insidious nature of the risk and the 
widespread repercussions if pollution were to occur, but it does not absolve us 
from considering other risks. We shall not deal with them in detail, because they 
are generally more obvious and need the application of common sense rather 
than expertise to avoid them. In this section we are dealing with tipping only. 

59. One obvious risk is that of fire. It is not impossible for two different types 
of waste to react to initiate combustion spontaneously. More commonly a waste 
is merely flammable, and unless properly dealt with would constitute a fire risk 
at many tips. A flammable waste liquid which could be lighted by a match, for 
instance, could serve to set alight a whole tip which would otherwise not have 
responded to ignition in that way. Fires, of course, should not be allowed to 
break out at any tip. In the past they have caused a great deal of nuisance in 
several ways. But fires at tips receiving toxic or polluting wastes are also objec- 
tionable on the grounds that if water is used for extinguishing them it may well 
dissolve toxic matter and carry it rapidly into the ground to give a far greater 
hazard to underground water than would otherwise have been the case. Indeed, 
a fire at a non-toxic tip may produce toxic materials which were not there before 
but which may then endanger water. This has actually happened at a dump for 
old tyres — one would not normally call old tyres toxic waste. 

60. Some industrial wastes may present the risk of explosions which may, of 
course, be followed by fire. Others may give off poisonous fumes, particularly if 
they catch fire or if wastes deposited nearby are allowed to burn. Or they could 
give off poisonous fumes or gases if allowed to mix with other wastes, for 
example acid wastes. Even if not poisonous the smell generated by certain wastes 
or mixtures of wastes could lead to short or long term complaints for which 
the remedy could be most expensive. 

61. Some wastes can be dangerous to handle because of their effect on skin. One 
cannot assume that skin contact will not occur after tipping unless the waste is 
immediately and deeply covered. Trespassing, particularly by children, is difficult 
to prevent entirely, and some of us doubt if there are such things as unclimbable 
fences. In a few cases toxic waste can be “spread” by animals. 

62. Consideration may also need to be given to the future effect of the waste, if 
it is not harmlessly diluted or broken down. Will it sterilise soil indefinitely? 
If so, should it be so placed that it will never come into contact with surface soil ? 
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Would it be a positive danger if ever the tip were excavated? If so, then its 
proper place is not in a tip which is likely to be excavated in the future, and so on. 

63. These factors are not always easy to assess. Some of them, like fire and 
explosion, are more likely to be immediate than remote dangers, but with others 
the converse is the case. Experienced tip operators are likely to be well aware of 
the problems, and over the years they should have gathered a good deal of 
practical experience of how to deal with them effectively. They might not be able 
to deal with long term risks so successfully, though even here, with knowledge of 
what the ultimate fate of the tip is likely to be, a knowledgeable operator could 
do much to ensure that it would finally become innocuous. 

64. It is plain, therefore, that a variety of other risks in addition to that of water 
pollution must be considered when deciding if and where to tip a particular 
waste. Nonetheless, it would appear that if the pollution risk is or could be made 
so small as to be ignored, then most other risks could usually be avoided at not 
too great an expense by skilled operation. 
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Chapter YU — Other Methods of Disposal 



65. Table I (para. 35) brings out the predominance of tipping as a means of 
disposal of solid industrial wastes, including toxic ones or others which are 
dangerous in some way or other. It follows that there is no need in this largely 
factual part of the report to say much about other methods of disposal, but since 
these could in large measure eliminate the risk we are mainly concerned with, 
namely pollution, they certainly deserve a mention here and will be dealt with 
in more detail later. Of these methods incineration, the use of mineshafts and 
disposal to sea are mentioned in Table I. They avoid pollution of rivers and 
drinking water in three quite different ways. 

66. If toxic wastes can be burned then the toxicity is either destroyed by decom- 
position, or dispersed to the atmosphere, or concentrated in the residue, usually 
in a less soluble or less toxic form. For organic toxic wastes which would leave 
no residue or a non-toxic one, disposal would be complete and, if atmospheric 
pollution could be avoided, safe. It is a process which is used to some extent, and 
is likely to develop even without our encouragement. In some cases use can be 
made of house-refuse incinerators, but sometimes purpose-built incinerators 
will be needed, which, we are told, are being developed by some contracting 
firms. 

67. The safe and successful use of disused mineshafts really depends upon their 
being both deep and dry. They can then safely be assumed to be below the level 
of ground water in the area and completely cut off from it. Nothing short of 
major earth movements would bring about a hydraulic connection, and even 
then the water would flow towards the waste and the waste would not contami- 
nate water being pumped. Given these conditions, and good operation to avoid 
fumes, fires and toxic gases, such mineshafts (and probably the mines themselves) 
could be used to great profit; probably it is their most rewarding use now that 
mining has been abandoned. They could receive wastes which it would not be 
safe to tip anywhere. They do not occur frequently to say the least, but one large 
one in the Midlands is now being exploited with the permission of the river 
authority. 

68. Some mineshafts not having the properties mentioned above are also used 
for waste disposal. It will have been noted that para. 53, Case 9 records an 
instance of stream pollution from one of them. 

69. Disposal at sea clearly takes toxic wastes right away from any risk of pollut- 
ing either drinking water or fresh water streams. It relies for its safety upon the 
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huge dilution which is potentially available. Sometimes the waste is set in 
concrete before being taken to sea, and this means that toxic matter only enters 
sea water infinitely slowly. Given a suitable disposal point, it is difficult to 
imagine as safe a method of disposal short of absolute destruction. 

70. Several firms specialise in taking toxic wastes to sea. The UKAEA has 
considerable experience in the disposal of some radioactive wastes to sea, though 
these are not our concern. The Authority’s accumulated knowledge, however, 
could be very valuable. Some local authorities are also developing a sea disposal 
service for small quantities of very toxic wastes. Provided the discharge point of 
such wastes is outside territorial waters there is no need for any special authority 
to discharge, but in practice we understand that authorities offering a service 
consult the Ministry of Agriculture, Fisheries and Food. (See Chapter XX.) 

71. In recent years there has been some international concern about possible 
pollution of the sea by plant nutrients from sewage and by poisons from indus- 
trial wastes. We have made no special study of this but, so far as solid wastes are 
concerned, provided the disposal point is chosen so that if and when containers 
perish dilution is vast, we think it would be difficult to show that the present and 
likely future scale of operation presents more than an infinitesimal hazard. 
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Chapter VIII — Present Organisation of Toxic Solid 
Waste Disposal 



72. The organisation of industrial solid waste disposal has grown up, largely 
unplanned, over decades, and, as has been pointed out, is concentrated on dis- 
posal by tipping. This was clearly the only thing to do (at the time) with wastes 
from mining, the first industry to produce wastes on a very large scale. Moreover, 
it was impossible in those days to consider transporting the wastes more than a 
short distance, and in the main those industries, followed in due course by others, 
were able to acquire sites close to their works and just tip the waste on those 
sites. Hence the pit-hills or spoil heaps of, for instance, the coal mining and china 
clay industries which so disfigure the landscape in various parts of the country. 
These tips were privately owned by the industry producing the waste and became 
the customary method of disposal, and on the basis of sheer bulk still provide 
for the main proportion of solid industrial wastes. Often they receive only one 
kind of waste, which makes judgment on whether they present dangers or not 
much simpler to form. 

73. This practice of tipping close to the place of production on land owned by the 
waste-producing firm became general for large waste producers even when the 
wastes were not inert. For instance, waste from coal mining (including over- 
burden from opencast mining) may contain large amounts of iron pyrites which, 
on exposure to air or water, is converted into sulphuric acid and iron sulphate, 
which can be very polluting. Such wastes can also cause air pollution by sulphur 
compounds should a tip become ignited. Other tips of the mining industry give 
rise to drainage containing toxic metals such as copper, lead and zinc. Polluting 
drainage still takes place from tips of “alkali waste” deposited many decades 
ago. These are sometimes a considerable local nuisance, but are largely a legacy 
of the past. They have rarely polluted water needed for public supply partly 
because, in the chief industrial and mining areas, water authorities have obtained 
their water by impounding in the hills from which mining and industry, had it 
wished to go there, could have been excluded by the water authority buying the 
land. 

74. Most of those tips adjacent to works, and which serve these works, were 
established before any Planning Acts became operative. It is believed that some 
new ones of this type could be controlled fairly well by the present planning 
legislation, because it is often well known what the waste is likely to be and the 
use of a tip can be limited to that by conditions attached to the planning consent. 

75. Moreover, when the tip is close to (or, if not close to, owned by) the firm 
producing the waste, responsibility for pollution or nuisance, should it occur, 
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is more easily laid at the proper door. The firm must know that even when they 
have disposed of the waste they have not disposed of responsibility for the 
waste. This must make them more careful about what they deposit than they 
might otherwise be; they must bear in mind both Common Law and Section 21 
of the Water Act 1945. This does not apply to Scotland, but there are similar if 
more limited inhibiting powers under non-statutory law and in some areas in 
byelaws. 

76. By contrast with the waste-producing firms, which require land on which to 
tip the waste, there is the case of an owner or operator of an excavation who 
requires to fill it. It is believed that, in some areas, holes in the ground are being 
produced quicker than they can be filled — certainly they cannot be filled speedily 
unless house refuse can be used. This was the reason for the tests which have 
taken place since the war on the wet tipping of house refuse (Chapter XI). Many 
of the excavations — for instance sand and gravel pits — do contain water and are 
in contact with underground waters of the area. The risk of pollution from toxic 
or putrescible matter is therefore very obvious. Such tips are quite unsafe for 
toxic solid wastes — or even for any solid waste containing much soluble matter. 

77. There are, of course, dry holes which need to be filled, and wet holes which 
are not in contact with aquifers, e.g. some clay pits. These are more likely to be 
used for toxic wastes and less likely to give serious trouble quickly, but they 
could give trouble due to displaced polluted water. The number of them avail- 
able within easy reach of manufacturers with sufficient waste to justify their 
purchase must, however, be very small. 

78. Table I indicates that the greater part of the total waste from the selected 
industries, and the greater part of the toxic waste too, is recorded as being 
discharged to tip as distinct from being disposed of through a local authority or 
a contractor. We assume that this means disposed of to a tip belonging to the 
firm which produces the waste, or a tip belonging to another firm, not being a 
disposal contractor, which wishes to fill an excavation. If we make the further 
reasonable assumption that a firm just wanting to fill a tip is not likely to take 
highly toxic waste, it would seem that most of this waste is disposed of on the 
producing firm’s own tips. This is satisfactory in the sense that the producer of 
the waste is still responsible for it after disposal, and he may be expected to be 
reasonably cautious as to what he deposits on his tip. But it may be unsatisfac- 
tory because the tip site might not have been originally chosen with toxic wastes 
in mind. Moreover, a manufacturer may know little about water pollution, and 
less about the risk of it in bis own particular area. We do not know how many 
of them may be living in what may, or may not, prove to be a fool’s paradise. 

79. There has been, of course, a parallel development in the domestic field. With 
increasing urbanisation and rising standards of living, solid wastes were produced 
in quantities which could not be burnt in the home or buried in the garden. 
These became the responsibility of the local authority, and in recent years the 
most common method of disposal has become controlled tipping. This has, we 
understand, proved technically satisfactory. 

80. Like so many private tips the local authority tip is intended for one type of 
waste only, even if it is so heterogeneous and variable as house refuse. Also, it 
is usually owned and operated by the same authority which has the waste for 
disposal. It should therefore have been chosen with care, to avoid obvious dan- 
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gers of water pollution and nuisance, and operated according to best practice ; 
the object is to do a job and not to make a profit. Experiment has shown the 
potentialities of house refuse for pollution; experience has shown that only on 
very rare occasions has it occurred in underground water. Water undertakers 
stress the first of these, disposal authorities the second. A state of watchfulness 
rather than harmony reigns, but it is a condition which makes for safe disposal of 
refuse. The number of cases of surface water pollution by house refuse is greater, 
but it is still relatively infrequent. 

81. Local authorities generally over the years have not accepted industrial solid 
wastes in the same way as they have accepted industrial liquid wastes. The 
situation is exemplified by the common meanings of the term “trade” in the two 
connections. “Trade effluent” means the liquid wastes of industry; “trade refuse” 
means the solid waste of commerce, shops and markets. In many cases local 
authorities had to admit industrial effluents to the sewers if they wanted industry 
in their areas, because increasingly the only practical outlet for the liquid wastes 
of industry was to the sewers — nearby rivers being either non-existent or out of 
the question because of the Pollution Prevention Acts. There was no such pres- 
sure to deal with industrial solid wastes, largely because where they had to be 
transported others besides the local authority could do the transporting. 

82. As firms became more crowded in cities, facilities for disposal of solid waste 
on or near the firms’ own land became rarer, and since many firms were too 
small, or preferred not, to undertake disposal of solid wastes themselves (includ- 
ing both transport and tipping) there was clearly an opportunity for the growth 
of specialised firms whose main business is the carriage or disposal of both solid 
and liquid waste. For this purpose they have their own transport, and frequently 
their own tips, and they are able to operate at a profit. Most of these tips are in 
rural areas where the demand for land for industry, housing or amenity is small 
compared with the urban areas. 

83. Most houses still unconnected to sewers are provided with either cesspools 
or septic tanks which must be emptied at intervals. For this purpose, tankers are 
needed. Sometimes these are provided by the local authority, sometimes by 
specialised firms. Whether or not the firms collecting and disposing of industrial 
solid wastes and those performing the same service for septic tank liquors were 
always identical, the inevitable tendency was for them to become so. The residues 
from domestic sewage were often spread on land, though now an increasing 
proportion is taken to a treatment works; but the solid waste required a site 
for tipping and in general this was privately owned. 

84. These tips need to be distinguished from private tips belonging to firms 
producing the waste and local authority house refuse tips, because they receive a 
multiplicity of wastes of very different kinds, often imperfectly understood by the 
operator, and they are operated for profit, a fact which must result in a tendency 
for wastes to be accepted when they should not, just as water authorities have a 
tendency to object to wastes when they need not. 

85. In recent years quite a number of firms have specialised in both the removal 
and disposal of unwanted, harmful materials; we have received evidence from 
no less than 18 of them. There appears to be no doubt that since the war most of 
them have both grown in size and have prospered, evidence of a growing demand 
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for their services and of increasing production or increasing difficulty of disposal 
(or both) of difficult wastes. There is no doubt that they are performing a very 
considerable service to industry, particularly to relatively small factories or firms 
with relatively small quantities of specific types of waste to dispose of. One can- 
not expect small firms to be experts in waste disposal; one need not be more 
surprised at their making use of specialised firms to take away their wastes 
than one is at their use of such firms to take their goods to market or to their 
customers. 

86. Many of these contractors are responsible firms which have selected disposal 
points which are not objected to by such interests as river authorities and water 
undertakers. There has been a good deal of rationalisation in the industry in 
the past few years, and some of the firms are now large enough to employ pro- 
fessional staff— chemists to advise and carry out analyses. Such appointments 
in the main have been made since this Committee was formed and there is as 
yet no general fund of experience for them to draw upon. 

87. Quote recently a trade association— The National Association of Waste 
Disposal Contractors— has been formed, with one of its aims the preparation of 
a code for practice for tip operation. 

88. Advantageous though all this is, there are disadvantages in waste disposal 
by contractor. It has already been mentioned that, if the private tip of a manu- 
facturing firm with particular types of waste causes pollution or any other 
nuisance, tracing the responsibility might not prove a very difficult job and 
damages could be claimed and a remedy sought from the firm causing the 
damage. But when a manufacturer pays a contracting firm to dispose of the waste 
he divests himself not only of the waste but also in all probability of the responsi- 
bility for safe disposal. This now devolves upon the contractor, who may not 
know sufficient about the waste to determine what constitutes safe disposal. He 
may ask, but the manufacturer may refuse information on the grounds that to 
divulge the analysis of the waste would be information valuable to a competitor. 
In that case the contractor could refuse to take a waste he was suspicious about, 
but the manufacturer could retort that there were other contractors not so 
particular who would be glad not only of that commission but to deal with the 
whole of the manufacturer’s output of waste. Or he might offer a higher fee for 
disposal, maybe privately to the contractor’s agent, or the suggestion might be 
made (or it might not need to be made) that a particular batch might be dumped 
somewhere unseen where its source could not possibly be traced. 

89. Other possibilities may come to mind also, the total result being to suggest 
that, as things stand at present, the relationship between manufacturer and 
contractor (particularly if there are two contractors, one for transport and one 
for disposal) offers too many opportunities to those who are concerned to get rid 
of waste rather than to dispose of it safely. Evidence that such opportunities are 
taken is, of course, not easy to come by, and we make no specific accusation. 
There is no doubt that dumps of objectionable waste are sometimes found in 
quiet out-of-the-way places; we have been told in evidence that “too much” 
unauthorised tipping occurs even in areas where the county council has special 
powers of control (see Chapter IX); and that there have been instances of work- 
men in charge of tips being offered payment to accept loads without questioning 
them. 
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90. Although we have been led to raise the question of illicit tipping during 
consideration of the role of contracting firms in waste disposal, it must not be 
supposed that we lay the responsibility for all of it at their door, much less that 
it alters our view, already expressed, that contractors are rendering a consider- 
able service to industry. We are only concerned at present with the fact that 
“fly” tipping does take place. 

91. It goes almost without saying that tipping in an unauthorised spot is likely 
to be more dangerous than tipping on a site which has been authorised at least 
for some types of waste. It could well be that sometimes it would be safer in 
practice to accept a waste although it appeared a bit doubtful for the available 
tip than to refuse it knowing the probability was that it would only be put sur- 
reptitiously somewhere which was far less suitable. Whether it would be a right 
thing to do or not is another matter, but there is no point in ignoring the possi- 
bility of fly tipping and it becomes more and more likely if more and more 
difficulties are put in the way of “reasonably safe and proper disposal”. This is 
not the only situation in life where, if one insists on absolute perfection, one 
ends up with something less perfect than one would otherwise do. And we are 
reminded of our terms of reference, which require us to consider not only legisla- 
tion and control but facilities for disposing of toxic wastes. 
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29 



Printed image digitised by the University of Southampton Library Digitisation Unit 



Chapter IX — The Law Relating to Toxic Solid Wastes 



92. In many of our discussions, and in much of the evidence we have received, 
comparisons and contrasts have been made between the situations as they exist 
for solid wastes and for liquid wastes respectively. The point of such comparisons 
is that the disposal of liquid toxic wastes to sewers and rivers is a problem which 
is adequately catered for in law and administration, and which has been tech- 
nically studied over several decades. The situation is quite different, as we 
explained in Chapter I, in relation to solid wastes. A consideration of the differ- 
ence between the two kinds of waste will show why, and we have to take full 
cognisance of these differences. But there are also important similarities, one 
of which is that a solid toxic waste has very often to become liquid (to dissolve 
in water) before it can cause pollution; if it did not do so it would never pollute. 
It is therefore instructive, and could be profitable, to approach some of the 
many facets of our problem by way of the corresponding features of the liquid- 
waste problem. This is the case with the legal aspect, which is dealt with in this 
way in this chapter. 



ENGLAND AND WALES 

Liquid Wastes 

93. Under the Public Health Acts (the fundamental one is 1936) a local authority 
is responsible for the drainage of its district. It must provide sewers as necessary 
for both foul sewage and surface water drainage, and for the proper disposal of 
each. Most inland authorities have their own sewage treatment works, but some 
combine with other local authorities to provide and operate joint works under 
the control either of one of the authorities or of both or all the authorities 
jointly, or of a joint board consisting of representatives of each of such authori- 
ties. Under the Rivers (Prevention of Pollution) Acts 1951 and 1961, effluents 
from these works, when discharged to a stream, require the consent of the river 
authority, which can lay down conditions as to quality and quantity. Failure 
to observe such conditions could lead to prosecution. The river authority is 
required to be reasonable — at least, if the conditions are thought to be unreason- 
able the local authority can appeal to the Minister about them. 

94. For many years before 1937 many local authorities permitted industrial 
firms to discharge trade effluents into their sewers, and these were then treated at 
the works and discharged to the river. Sometimes treatment was most inade- 
quately done and, indeed, it is not going too far to say that adequate control was 
not achieved until after river boards (the predecessors of river authorities) were 
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set up under the River Boards Act 1948. Other local authorities would not accept 
industrial effluents* at all. Some accepted them without really knowing that 
they were doing so. But in 1937 the Public Health (Drainage of Trade Premises) 
Act gave industry — and local authorities — certain rights in the matter, and 
practice is now much more uniform. These rights had general application to 
liquid trade wastes, including, of course, liquid toxic wastes. There were certain 
classes of exempted effluents, but the most important of these were to a large 
extent brought under general control by Part V of the Public Health Act 1961. 

95. Broadly speaking, a trader now has the right to serve notice on a local 
authority that he proposes to discharge an effluent of such-and-such a character 
to the sewers. The local authority may consent unconditionally, or may lay down 
conditions relating principally to quality, quantity and payment or, by implica- 
tion, may refuse consent. If the trader is aggrieved by the ruling of the local 
authority, he may appeal to the Minister against it. The conditions a local 
authority may lay down may include limits of concentration for certain sub- 
stances, including toxic substances, and this may necessitate pre-treatment of the 
effluent before discharge. 

96. Traders value their rights and are, we think, concerned not to abuse them. 
They also acknowledge that since the services given by the local authority cost 
money they must be paid for and that, though they have rights, they cannot 
expect favours. The local authorities, on the other hand, have learnt to be re- 
strictive only so far as it is necessary to be for the protection of their sewers and 
works, in the interests of efficiency of sewage purification, and so that they may 
satisfy the requirements of the river authority. 

97. When the trader discharges his liquid effluents direct to the river he must 
deal direct with the river authority, just as must the local authority, and the 1951 
and 1961 Rivers (Prevention of Pollution) Acts apply. The river authority too 
can, and where necessary does, require a toxic effluent to be detoxified. 

98. Below the upper limit of tidal waters, river authorities (in the absence of a 
special Order under Section 6 of the 1951 Act) only have full authority over 
discharges which have started or become substantially different since the opera- 
tion of the Clean Rivers (Estuaries and Tidal Waters) Act 1960. The seaward 
limit of those powers is precisely defined for each river in the Act itself, and 
beyond this the Rivers (Prevention of Pollution) Acts do not apply. We need not 
discuss these circumstances here. 

99. If a discharge of, inter alia, toxic liquid waste is made not to the sewer or 
river but to an aquifer by well, borehole or pipe, the river authority’s consent is 
also required under the Water Resources Act 1963, Section 72. Again, con- 
ditions may be laid down and again an appeal is provided for. 

100. Any mode of disposal of liquid effluents not covered by statute law against 
pollution is not relevant to this section of the report. 

101. Under all these arrangements there has grown up a body of knowledge 
and experience in the hands of specialist chemists, trade effluent inspectors, 
plant manufacturers and operators, and so on, who can provide, operate, oversee 



* Throughout this report this expression is to be regarded as synonymous with “trade effluent” 
as defined in the Public Health (Drainage of Trade Premises) Act 1937. 
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and inspect plants and processes, so that more and more the disposal of liquid 
toxic wastes has become safe and satisfactory. This is, of course, at a consider- 
able expense; safety must be paid for. Whether this has increased the problem 
of disposal of solid wastes is a point we must return to in due course. 



Solid wastes 

102. Domestic solid waste is officially known as “house refuse”, for which, 
however, there is no legal definition. It seems to be accepted that it is the sort of 
refuse which arises from the ordinary domestic occupation of a house, i.e. solid 
matter which is worthless to the occupier and which he wishes to cast aside. 
It can, therefore, have an even more diverse composition than sewage and, of 
course, the individual constituents of refuse do not mix like those of sewage. 

103. The principal Act dealing with house refuse is the Public Health Act 1936. 
Under it (Section 72) a local authority may remove and dispose of house refuse 
and may even be required by the Minister to do so. The service must be free, i.e. 
it is a charge on the rates. A local authority is also given power to provide places 
for the deposit of refuse (tips), and plant for treating and disposing of it (dis- 
integrators, incinerators, etc.) (Section 76). 

104. In general, therefore, the duties of local authorities relating to house refuse 
are almost identical with those relating to domestic sewage — they must collect 
it and dispose of it as a community service. 

105. There is no such similarity between a local authority’s powers and duties 
relating to trade solid wastes and those relating to trade liquid wastes. They have 
no duties respecting trade refuse at all; they may undertake its removal and 
disposal, either generally or of specific types, but there is no provision for requir- 
ing them to do so (Section 73). If they do collect, they must make a charge. An 
exception to this is the Inner London Boroughs, who have a statutory duty to 
collect trade refuse on request (London Government Act 1963, Section 40 and 
11th Schedule). 

106. An even more important point of difference is in the general understanding 
of the meaning of the terms “trade refuse” and “trade wastes” or “trade 
effluents”. Under the 1937 Act, trade premises are those used for carrying on 
any trade or industry, and trade effluents are liquids (not being domestic sewage) 
produced in the course of any trade or industry carried on at those premises. 
Since trade as ordinarily understood — the buying and selling of goods — is 
different from industry similarly understood — the manufacture and fabrication 
of goods — and since the mere activity of buying and selling produces no effluent 
at all except domestic sewage, trade effluents have, in practice, meant industrial 
effluents. The Act itself was passed with the well-understood intention of 
dealing with effluents from industry. It does, however, contain a provision under 
Section 7(2) by which a local authority may undertake to deal with substances 
produced in the course of treating any trade effluent on the premises. 

107. Trade refuse, however, is not defined in general legislation. In disputes as 
to whether a particular solid waste is trade refuse, it has generally been accepted 
as meaning primarily shop and office refuse — the refuse of trade and commerce — 
and not industrial refuse — the solid waste from manufacture and processing — 
with part of which we are concerned. So that although the great majority of 
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local authorities say they collect trade refuse (see Refuse Storage and Collection, 
HMSO 1967, page 76), they do not mean that they collect industrial refuse, much 
less that they collect toxic solid wastes. 

10S. The Public Health (London) Act 1936 did give a definition of trade refuse; 
it was the refuse of any trade, manufacture or business or of any building 
materials (Section 304). This Act was, however, repealed in 1963, and the de- 
finition was not repeated in the Act which replaced it. 

109. It is clear from all this that there is no such relationship between industry 
and local authorities respecting toxic solid wastes as there is under the 1937 Act 
in respect of liquid wastes. It will be one of our tasks to consider whether it 
would be profitable to establish such a relationship. 

1 10. Nor is there a situation relating to direct disposal of industrial solid wastes 
similar to that relating to direct disposal of liquid wastes to rivers, streams or 
aquifers. There an industrialist needs the consent of the river authority, but he 
has the right to discharge within the terms of the consent. But for solid waste 
disposal, particularly by tipping, there is no authority corresponding to the river 
authority which can deal with the matter. Some of the provisions of the Public 
Health Act 1936 and the Planning Acts are, however, relevant. 

111. Under the Public Health Act 1936 (Sections 91-100), local authorities are 
empowered to take action to secure the abatement of “statutory nuisances”. 
Among the definitions of the statutory nuisance is “any accumulation or disposal 
which is prejudicial to health or a nuisance”, which might well cover a tip in 
which toxic wastes have been disposed of dangerously. But presumably a 
nuisance must exist before it can be abated, and it is not a good way of control- 
ling dangerous situations merely to wait until they have actually come about 
and then compelling them to be rectified. In this connection the short Public 
Health (Recurring Nuisances) Act 1969 must be referred to. This Act which is to 
be construed as one with Part III of the Public Health Act 1936, gives power to 
local authorities to deal with statutory nuisances which have abated but which 
are likely to recur on the same premises. 

112. Before a tip is established or extended the Planning Acts must be satisfied; 
broadly speaking, establishment or extension involves a material change in the 
use of the land in question, and planning permission must be obtained. This is a 
matter for the local planning authority or the Minister on appeal. The authority 
requires a statement in which information is given as to the nature of the sub- 
stances to be tipped, and at this stage potentially interested bodies, including 
local water undertakers and river authorities, may make representations of which 
the planning authority takes due note. Planning permission may be refused on 
account of the possible toxic effects of the refuse (on underground water or in 
other ways); or conditions relating to the types of material tipped and the way in 
which and the height to which tipping takes place may be attached to a consent 
in an attempt to preserve amenity and to prevent materials being tipped danger- 
ously. 

113. In general terms the Planning Acts deal with a project (e.g. a tip) before it 
becomes established and the Public Health Acts operate after experience has 
shown it to cause a nuisance. The actual operation of the tip, including the 
nature and amount of the materials to be tipped, is subject to no legislative 
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control except with regard to such matters as can be included in the planning 
consents. In our view the disposal of toxic solid waste, by tipping or in other 
ways, is a highly specialised subject not suitable for detailed control under the 
Planning Acts. There is also need for operational control after planning consents 
have been given, and it is unsatisfactory for this to be unavailable until a nuisance 
has actually been caused. It would be more effective to have a single authority, 
analogous to a river authority in the case of liquid effluents, which is responsible 
for the original permission to tip and the conditions attached to it, the day-to-day 
checking that the conditions are conformed with, the routine determination of 
the effect of tipping and, if necessary, the revision of conditions of consent in the 
light of experience. 

1 14. It is also necessary to mention here Section 21 of the Water Act 1945, which 
provides that “if a person is guilty of any act or neglect whereby any spring, 
well or adit, the water from which is used or is likely to be used for human con- 
sumption, is polluted or likely to be polluted he shall be guilty of an offence 
against this Act’ 5 . The importance of this provision is that it is not necessary to 
wait for the pollution to occur before being able to take action in the Courts. 
There is an offence if pollution is only likely to occur. Nor need it be water used 
for human consumption which is contaminated, only water likely to be. There 
might, of course, be difficulty with the meaning of the word “likely”, and we 
have never heard of Court action actually being taken, but the Section has been 
much quoted as a warning. 

Common law 

115. In the absence of a complete code of statute law it becomes necessary to 
consider common law. Indeed, this would be necessary even if we were primarily 
concerned with liquid effluents, for which a complete code of statute law exists, 
because the common law relating to pollution has been invoked successfully 
many times since World War II. It is, however, well known, and there is no need 
to describe it here. Common law as applicable to toxic solid wastes, however, is 
not so widely appreciated, and it is right that it should have a brief mention. 

116. It is considered that trespass is unlikely to arise in practice, and our con- 
sideration may therefore be limited to nuisance and negligence. Nuisance may be 
defined as unlawful interference with a person’s use or enjoyment of land or of 
some right in connection with it. The possible forms of interference are innumer- 
able, but some of the most usual are noise, smell, vibration and the pollution of 
air and water. Most of these could arise from the disposal of toxic wastes by 
tipping, and could damage property or interfere with personal comfort. It does 
not, however, follow that any harm constitutes an actionable nuisance — the 
whole law on the subject represents a balance of conflicting interests. 

117. Negligence may be defined as a breach of a legal duty to take care resulting 
in damage to property or injury to persons. Of particular importance in relation 
to toxic wastes is what may be called the principle of Rylands v Fletcher, 
namely, that a person who, for his own purpose, brings and keeps upon his land 
something which is likely to do damage if it escapes, keeps it at his peril, and if he 
fails to do so he is, even without proof of negligence, answerable for all damage 
which is the natural consequence of its escape. It is easy to see how this could 
apply to a toxic waste placed on a tip, escaping from it in solution in water 
percolating through, and poisoning a water supply some distance away. 
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118, In theory, common law may appear adequate and sufficiently powerful. In 
practice, the history of water pollution has shown how necessary it has been to 
cover the disposal of liquid wastes by statute law, which creates statutory 
offences, awards statutory rights, sets up statutory organisations, and lays down 
statutory duties. We expect the same to be true in relation to solid toxic waste 
disposal. 

119. It should be emphasised that all the laws we have been discussing have been 
those relating to the disposal of waste products whether toxic or not. There are 
no laws specifically and solely concerned with solid or liquid toxic wastes ; nor, 
we think, could there readily be because of the difficulty, perhaps impossibility, 
of defining toxic wastes. Should we find the legal provisions regarding waste 
disposal to be inadequate because they do not deal fully with the problem of 
toxicity in those wastes, then we would have to recommend changes in the law 
regarding wastes generally, or some class of wastes which can be defined, e.g. 
industrial wastes. And we would have to have regard to the effect of our recom- 
mendations upon the disposal of wastes in that class which are not toxic. For 
instance, it might well be that some wastes ought not to be disposed of in certain 
tips without a certificate of analysis; but to require a provision in the law to 
secure this would necessitate certificates of analysis in the many other cases, 
of much wider occurrence and of much greater volume, where they would be 
quite unnecessary and would represent so much wasted effort. In such an event 
we would probably have to think of some other method of achieving the same 
end. 



SCOTLAND 

120. Under existing legislation, drainage in Scotland is subject to provisions 
similar to those in England and Wales with the important exception in the con- 
text of our considerations that there is no general right of connection to sewers 
for trade effluents such as that conferred by the Drainage of Trade Premises Act 
1937 ; this Act does not apply to Scotland, The legislative provisions on drainage 
are contained mainly in the Public Health (Scotland) Act 1897, and the Burgh 
Police (Scotland) Act 1892. Power to control pollution of rivers, inland waters 
and certain estuaries and coastal waters is contained in the Rivers (Prevention of 
Pollution) (Scotland) Acts 1951 and 1965. This power is in substantially the same 
form as in England and Wales, but it is exercised by river purification authori- 
ties with the specific function of preventing pollution. These authorities do not 
have power to control abstractions from streams or underground sources unless 
an order to control the abstraction of water for the purpose of spray irrigation 
has been made. To date no such order has been made. An exception in their 
powers which could have a bearing on our interests is that no control is exercis- 
able over discharges to boreholes unless potable water is liable to be polluted, 
when the provision of the Water (Scotland) Act 1946 can be invoked by local 
water authorities. 

121. The Sewerage (Scotland) Act 1968, when it comes into operation, will 
require local authorities to provide such services and sewage treatment works as 
may be necessary for draining their areas of domestic sewage, surface water and 
trade effluents. Where practicable at a reasonable cost, local authorities will also 
be required to take sewers to points where owners of premises can connect their 
drains at reasonable cost to themselves. Occupiers of trade premises will have a 
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general right to discharge trade effluents to local authority sewers, subject in the 
case of new discharges to the consent of the local authority. Local authorities 
will be able to make charges and impose conditions in giving consents, subject 
to appeal to the Secretary of State for Scotland. Existing discharges are permitted 
to continue subject to conditions laid down by the local authorities or the 
Secretary of State on appeal. The Act will repeal most of the earlier statutory 
provisions in the Public Health (Scotland) Act 1897 and the Burgh Police 
(Scotland) Act 1892. 

122. Collection and disposal of solid refuse is undertaken by the local authori- 
ties, who normally do not put any of this work to contract. The cities and the 
larger towns have taken local act powers to collect trade refuse. These powers 
authorise the making of arrangements for the collection, removal and disposal 
of trade waste at such times and on such terms and conditions as the local 
authorities may determine. The interpretation placed on trade waste generally 
excludes industrial wastes, but one instance was drawn to our attention where 
industrial waste is accepted for disposal on a tip. Other municipal local authori- 
ties collect refuse under the Cleansing Provisions of the Burgh Police (Scotland) 
Act 1892, which vests certain forms of refuse in them to sell or dispose of as they 
see fit. Certain industrial wastes are specifically excluded from these provisions, 
such as wastes from “breweries, tan works, soap or chemical or other works”. 
County local authorities are enabled by the Local Government (Scotland) Act 
1947 to set up Special Districts in landward areas to make arrangements to 
remove refuse from roads and houses. In short, we see a position in which 
collection and disposal of trade waste is at the discretion of local authorities 
even where they have specific power to deal with it, and trade waste is rarely 
considered to include industrial waste. 



Local Acts 

123. A number of Local Acts have sanctions relating to the tipping of wastes, 
the effect of which is the exercise of greater but not absolute control over what is 
tipped. They may be illustrated by the Hertfordshire County Council Act of 1935 
as modified by that of 1960. 

124. Section 26 of the 1935 Act makes it unlawful for any authority, body or 
person to form or add to a deposit of refuse which has been imported into a local 
authority’s area within the county without the consent of both the county council 
and the local authority concerned. This was presumably an acknowledgement 
that refuse collected and deposited within the area of a single local authority was 
entirely an internal concern of that authority and no business of the county 
council. This requirement has now gone by virtue of Section 102 of the Local Act 
of 1960. The county council now has the same responsibilities over refuse wher- 
ever it is deposited within the county. 

1 25 . The provisos are more technical and still stand, with only slight amendments. 
They attempt to deal to a limited extent with the situation caused by the absence 
of a very precise definition of the term “refuse” by stating certain things which 
it is not. For instance, it is not manure deposited on land for agricultural 
purposes, it is not spoil produced in the construction of roadways, nor dredgings 
from rivers and canals, nor waterworks sludge deposited on sites previously 
used for the purpose, and so on. 
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126. For all other types of refuse, application must be made to the county 
council and local authority before it can be disposed of by tipping, and the 
councils may consent, unconditionally or subject to conditions, or refuse the 
application. In the event of an applicant being aggrieved by a refusal or the con- 
ditions, he may appeal to the Minister. The similarity between these provisions 
and the general legislation relating to liquid waste (though that was passed later) 
will be apparent, and it calls for consideration later. 

127. Of course, the above provisos do not nearly cover the types of waste which 
can be tipped with only elementary and commonsense precautions, covering 
consolidation, nuisance, fire, unsightliness, and so on. For such wastes which are 
also inert, the county council prepared “Standard Conditions” which are nor- 
mally attached to consents. In the same way there are Standard Conditions 
covering putrescible wastes, such as domestic refuse, organic material and the 
like. These require more care to be taken to prevent nuisance, and a requirement 
is often included that the floor of the tip shall first be covered to a prescribed 
depth with reject material or other agreed covering. In both sets of conditions 
a clause prohibits deposits of poisonous material likely to cause pollution. 

128. It should be added that tipping without consent or infringement of any 
condition is an offence liable to penalties of which the maximum (£200 plus £50 
per day) must have been regarded in 1935 as most substantial. 
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Chapter X — The Travel of Pollution from 
Tip to Aquifer or River 



129. It has been pointed out earlier that most industrial solid waste, including 
toxic waste, is tipped, and concluded that, come what may, much of it will have 
to be tipped for many years to come. It is necessary, therefore, to answer the 
question " Where and with what precautions can the tipping of toxic waste be 
done so that water pollution is prevented?”. At the moment this is largely a 
matter of judgment, even of "‘hunch”, which is hardly good enough for a scien- 
tific age. No doubt on certain aspects judgment must continue to be exercised, 
but it can be made much more informed and reliable by a thorough under- 
standing of the processes concerned, and more precise insofar as any of the 
processes can be expressed in quantitative, or even semi-quantitative terms. 
This chapter explores the possibilities of doing this. 

1 jO. When a toxic solid waste is disposed of on a dry tip and covered it is beyond 
the reach of the ordinary senses, and usually undetectable even by specialist 
insti uments unless borings are made. In the normal course of events, and short 
of excavation, the next time, if ever, it becomes detectable is when it emerges in 
the water of a spring, having travelled downwards to an impermeable layer and 
then on the top of the layer until the outcrop is reached, or when it contaminates 
water in an aquifer which is pumped up for supply or other purpose. What 
happens in the interval? How quickly? And can it be foretold? These are 
obviously vital questions. 

131 * It will be profitable to divide what happens into distinct processes, as 
follows: 

1. It must rain, and the rainfall must exceed evaporation, so that the liquid 
percolates to the waste. 

2. Toxic matter must dissolve in the percolating water; without solution it is 
unlikely to move. 

3. If the waste has been tipped on an existing tip the solution must percolate 
through that to its base. 

4. Further downward percolation with perhaps a degree of lateral diffusion 
occurs until the water table is reached. 

5. The solution then travels with the water in the aquifer, mixing with it more 
or less quickly as it does so. 

6. The contaminated water is then pumped to the surface together with other 
water flowing in from other directions within the influence of the cone 
of depression of the well or borehole, at a total rate depending on what is 
needed and the maximum yield of the borehole or well. 

38 



Printed image digitised by the University of Southampton Library Digitisation Unit 



7. If, at any of these stages, the water reaches an impermeable layer, it must 
travel over it, and its subsequent history will be changed. The processes 
will each be considered in turn. 



1. Rainfall and percolation to toxic material 

1 32. There would be no pollution due to solid toxic waste tipped dry were it not 
for rain. Moreover, there would be no pollution by mere showers that quickly 
dry up without penetrating the soil. Neither would there be any pollution by 
rainfall taken up by growing plants before it had percolated sufficiently far to 
reach the toxic waste. The water reaching the waste should, in fact, be no more 
than the rainfall minus the evapotranspiration for the area. In practice it might 
be rather larger than this, because there might be no plants growing vertically 
above the toxic waste and the amount of water lost in the summer time by 
capillary attraction and evaporation might be less than would have been lost by 
evapotranspiration. But this difference would not be very large. 

133. In the south and east of England the annual rainfall may not greatly exceed 
20 inches, and the evapotranspiration might not be much below that figure, so 
that annual percolation might be only a few inches. In the west and north it 
could be 20 inches or more. The important point at the moment is not the 
difference between these figures, but that they are both fairly small and represent 
a very slow average rate of percolation. Water would reach the waste at a rate 
almost infinitesimal compared with that at which it would reach waste tipped 
into water. It will have been noted that, generally, where we have spoken about 
tipping we have both meant and stated dry tipping. We do not think that tipping 
into water can be a satisfactory method of disposing of toxic wastes except in very 
special circumstances. 

134. If the tip itself, the toxic wastes in it, and the surrounding land are all 
sufficiently permeable, then rainfall should percolate vertically downwards and 
each small area, including the surface of the toxic waste, should receive its fair 
share. It is easy to see how such a regime could be changed so that the toxic 
waste could receive much more or much less than its fair share, and this could 
make all the difference between safe and unsafe disposal. If the toxic and any 
other waste, or the whole tip and the surrounding area, are so disposed that 
natural drainage or percolation is towards the toxic waste, then clearly, toxic 
matter could be leached out many times more quickly, and what might have been 
safe disposal could be most dangerous. Safe and unsafe disposal could depend 
upon tip management as much as on any other factor. 

135. Conversely, it adds to safety if the toxic waste is so disposed as to receive 
less than its fair share of percolation. In some cases this could be done by taking 
advantage of the topography of the area. In most cases it could be promoted by 
tipping the toxic waste in deep rather than shallow layers, so that the area 
exposed to the percolating water is small, or more direct and effective action 
could be taken where necessary. We have frequently received the comment about 
a tip that it presents no risk to ground water because there is an impermeable 
layer between that and the tip. This certainly interrupts the chain of events we 
are considering. But would it not be an even more effective interruption if the 
impermeable layer were above rather than below the toxic waste? If you want to 
keep dry, the proper place for an umbrella is over your head rather than under 
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